. This endemic was the largest to have occurred outside of Saudi Arabia. Currently, a curative treatment for MERS is unavailable. Passive immunotherapy using convalescent plasma from recovering patients is suggested for positive clinical effects [2, 3] . However, the use of human plasma has potential risks including anaphylactic shock, transfusion-associated circulatory overload (TACO), and transfusion-related acute lung injury (TRALI) [4] . We describe our experience with administering a convalescent plasma infusion to a MERS patient that resulted in possible TRALI, which might have further accelerated the pulmonary manifestation of MERS in the patient.
A previously healthy, 32-yr-old male subject had contact with a MERS patient on May 28, 2015. He developed symptoms of productive cough and fever on June 8 and was admitted for evaluation. After confirmation of MERS-CoV by detection of the upE and ORF1a genes of MERS-CoV with a real-time polymerase chain reaction (qPCR) assay (Kogene Biotech, Seoul, Korea), he was treated with oral administration of ribavirin and lopinavir/ritonavir with a single dose of interferon α-2a. However, the patient's clinical manifestation showed a stagnant course. Therefore, convalescent plasma therapy was planned.
The convalescent plasma donor was a cured 22-yr-old female patient. She had no previous history of gestation, and no record of transfusion was found. The donor's blood was screened for hemoglobin ( > 12.0 g/dL), hepatitis B virus, HIV, and hepatitis C virus by both serologic and nucleic acid testing (negative), for syphilis (negative) by serologic test, alanine aminotransferase ( < 65 IU), and MERS-CoV RNA (negative), and was without any other contraindication for plasmapheresis donation other than a seven-day interval between donation and termination of treatment. The ABO/RhD blood type of the donor was identical to www.annlabmed.org http://dx.doi.org/10.3343/alm.2016.36. 4 .393 that of the patient. In addition, the donor was retrospectively tested for the presence of anti-HLA class I and II antibodies and anti-human neutrophil antigen (HNA) antibodies, which were all negative. On June 16, apheresis was performed, and 500 mL of plasma was collected without any adverse effects on the donor. The patient received 250 mL of the product immediately following plasma collection, and the remaining 250 mL was preserved, which was later discarded after the subsequent adverse reaction was observed in the recipient. The collected plasma was not pathogen-inactivated.
The patient developed respiratory distress within two hours after transfusion. Clinical and laboratory features of the patient before and after TRALI are described in Fig. 1 . The virological aspect of the patient differed from the patient's respiratory symptoms. While the threshold cycle (Ct) value of MERS-CoV qPCR performed on the patient's lower respiratory tract specimen showed little change from initial diagnosis to the time of convalescent plasma infusion, it increased afterwards, which may be suggestive of decreased viral load.
TRALI is defined as a new onset of acute lung injury (ALI) within six hours of transfusion, with evidence of hypoxia (PaO2/ FiO2 ≤ 300 mmHg or SpO2 < 90% of room air) and radiological evidence. Additionally, it does not require evidence of left atrial hypertension, preexisting ALI, or temporal relationship to an alternative risk factor for ALI. In our case, as the onset of hypoxia happened two hours after convalescent plasma infusion and both SpO2 (Oxygen saturation as measured by pulse oximetry) and PaO2/FiO2 (Fraction of inspired oxygen) levels met the criteria for TRALI with no auscultative findings of circulatory overload, TRALI was suspected. Since MERS can also result in ALI, we recognized that a temporal risk factor existed; thus, our patient met the criteria for possible TRALI. As both antibodies for HLA and HNA were negative, the underlying mechanism is thought to be non-antibody mediated. The finding that the Ct value in the qPCR increased after transfusion suggested that passive immunotherapy could decrease the viral burden of MERS-CoV. However, further investigation with a controlled study and a larger number of subjects is required to determine the clinical benefits of this therapy. As in any other blood component donation, precautions are needed to prevent adverse transfusion effects. To specifically prevent antibody-mediated TRALI, it is recommended that plasma be processed from male donors only [5] . However, the majority of potential donors for convalescent plasma were female nurses. Thus, the male-only protocol was waived during the MERS outbreak. A case of non-HLA antibody-mediated TRALI after convalescent plasma use in an Ebola virus disease patient was recently reported [6] .
Our results that a convalescent plasma infusion to a MERS patient led to possible TRALI suggest that convalescent plasma therapy should be cautiously approached, especially regarding the possibility of TRALI.
